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 Graded mitigation  
 

 

 Configuration 
 Controls algorithms 
 Sequence of operations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Multiple platform management 
 Systems interface & translators 
 Metadata management 

 

 

 Predictive analytics 
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 SEQUENCES OF OPERATION 

(Example:  Sequence of operations for BMS controls in an air cooled data center space under 
Normal Operating Conditions)  
(by Vali Sorrell) 

o AHUs/CRAHs 
 Recommended temperature setpoint 

 Ref: ASHRAE TC 9.9 Thermal Guidelines 
 For contained environments 

 Control fan speed to maintain differential pressure setpoint between hot 
and cold aisles 

 Use all fans (including redundant units) at part speed to meet demand 
 Control supply air temperature to setpoint by modulating chilled water 

valve 
 Use 2-way chilled water valves only 

 For uncontained environments 
 Control fan speed to maintain underfloor pressure (for UAD) or duct static 

pressure (for OAD) 
 Control supply air temperature to setpoint by modulating chilled water 

valve 
 Use 2-way chilled water valves only  

o Chiller plants 
 Chillers 

 Recommended chilled water supply temperature setpoint 
 Measure load by flow meters and temperature sensors 
 Sequence of chillers 



 Restart sequence 
 Cooling towers 

 Control of fan speed 
 Determine minimum acceptable tower leaving temperature 
 Run fans to optimize chiller performance; modulate fan speeds 

downward only when needed to keep tower leaving temperature 
above minimum acceptable 

 Use as many fans and cooling tower cells as possible to meet demand  
 Pumps 

 Chilled water pumps 
 Modulate pump speeds to maintain differential pressure setpoint in 

the chilled water piping loop 
 Use all pumps (including redundant units) at part speed to meet 

demand 
 Condenser water pumps 

 Heat exchangers/economizer 
 Use integrated economizer only 

 Thermal storage 
 Determine need or time of ride-through - i.e. 5 minutes to 30 minutes? 
 Consider using an in-line system (part of chilled water piping) 

 Hardware 
o Front end 

 Look and feel of interface 
 Multiple access points within network 
 Remote access? 
 Maintain archival data 
 Manage alarms, alerts, system notifications 
 Integration with other functions and systems 
 Integration with DCIM (TBD) 

o Controllers 
 Redundant controllers, where appropriate 
 Dedicated controller for large equipment (e.g. cooling towers, AHUs, etc.) 
 Integration with manufacturer-provided control panels (e.g. chillers) 

o Actuators 
o Dampers 
o Valves 
o Sensors 

 Temperature 
 Wireless vs. wired 
 Accuracy 

 Humidity 
 Wireless vs. wired 
 Accuracy 

 Dew point 
 Accuracy 

 Actuator/damper/valve position indicators 
 2-position vs. continuous 

 Network 



o Topology 
 Commissioning 

 


